Introduction
============

Ureteral stones are a common complaint in primary care centers. Renal colic and hematuria are the classic symptoms, while abdominal or flank pain, urinary urgency, nausea, frequency and difficulty of urinating, testicular or penile pain are atypical symptoms of the ureteral stones.[@b1-imcrj-12-043] Eighty percent of the stones are composed of calcium oxalate or calcium phosphate. Others may be Struvite (magnesium ammonium phosphate), uric acid, and cysteine stones.[@b2-imcrj-12-043]

The likelihood of spontaneous passage of the ureteral stones is associated with both location (proximal, mid, and distal ureter) and size of the stone.[@b3-imcrj-12-043] Ureteric calculi are usually small, but can grow larger in size gradually. Two factors exist that increase the stone diameters: first, stone impaction and aggregation of crystals, and the second cause is distal ureteral obstruction.[@b4-imcrj-12-043] If stones grow to sufficient size of 3 mm or more, they can cause blockage of the ureter which is the main cause of clinical symptoms.[@b5-imcrj-12-043] Ureter blockage can also lead to dilation of the kidney and decreased kidney function.[@b6-imcrj-12-043] The term giant ureteric calculus has been used for ureteric stones, which exceed 5 cm in length, circumference or weighing more than 50 g.[@b7-imcrj-12-043]

Based on the prior studies, the spontaneous passage rate as a function of stone size was 87% for stones 1 mm in diameter; 76% for stones 2--4 mm; 60% for stones 5--7 mm; 48% for stones 7--9 mm; and 25% for stones larger than 9 mm.[@b8-imcrj-12-043],[@b9-imcrj-12-043] In addition, spontaneous passage rate was more likely to be for distal and ureterovesical junction stones than stones in the proximal ureter or mid-ureteral stones.[@b9-imcrj-12-043]

In this study, we report a case of large bilateral ureteral stones with 14 cm length and 106 g weight in the left side and 3 cm longitudinal diameter in the right side with a complete staghorn stone in the left upper collecting system.

Case report
===========

A 32-year-old male patient presented on March 14, 2015 with complaints of bilateral episodic pain of the bilateral lumbar region for 6 months. The history of his illness indicated that the patient used opium to reduce his pain. No significant medical or family history was mentioned and the laboratory findings were as follows: Hemoglobin: 14.6 g/dL, Blood urea nitrogen: 18 mg/dL, Creatinine: 1.3 mg/dL, Na: 142 m mol/L, K: 3.9 mmol/L, serum calcium: 9 mg/dL, and serum phosphorus: 3.5 mg/dL. Results of his physical examination on admission were unremarkable.

According to the clinical symptoms, the kidney, ureter and bladder (KUB) X-ray test was ordered. Findings illustrated a huge left distal ureteral calculus with 14 cm length and 106 g weight, a large right ureteral calculus with 3 cm longitudinal diameter and also an opaque staghorn stone in the left kidney ([Figure 1](#f1-imcrj-12-043){ref-type="fig"}). The total weight of these stones was more than 300 g. Although excretion was reduced slightly in the right kidney, his overall renal function was normal and acceptable excretion was observed on the left side.

We employed the combination of open and endoscopic technique for treatment of this special case of ureteral stone. The patient underwent right side transurethral lithotripsy (TUL) and left open ureterolithotomy through the Gibson incision to remove the giant uretric calculus. Longitudinal incision was performed on the ureteral wall to remove the stone from the left ureter and the stone was extracted with difficulty due to its angle and impaction to the ureteral wall. Thereafter, the distal part of the left ureter was resected due to distal stenosis and then uretroscopy was performed through the resected ureter with advancement to the proximal part of the ureter; as we reached to the renal pelvis stone, it was fragmented. In fact, the retrograde intrarenal surgery (RIRS) was performed for three main goals: reducing the bulk of the stone, applying ureteral stents to ensure the patency of the ureter and facilitating percutaneous nephrolithotomy (PCNL) for the next surgery.

Two weeks after the first surgery, in the second session, PCNL was conducted to remove the remaining kidney stones and then the patient was transferred to the ward for subsequent observation and management. The patient was discharged a few days later.

Discussion
==========

To the best of our knowledge, only 13 case reports of ureteral calculi measuring 12 cm or more have been previously published. Therefore, giant ureteric stones are rare. Another rarity of its incidence was due to the normal renal function of the patient, whereas in most cases, the kidney above the stone is functionless.[@b7-imcrj-12-043],[@b10-imcrj-12-043]

Although the longest stone was reported by Taylor in 1934 which was 21.5 cm in length, the stone reported in the present article was one of the largest ureteral calculi so far reported in the world ([Figure 2](#f2-imcrj-12-043){ref-type="fig"}).[@b11-imcrj-12-043] Before the present document, Mayer indicated the largest ureteral stone (11 × 5.5 × 5 cm), which weighed 286 g.[@b7-imcrj-12-043],[@b12-imcrj-12-043] Another study also reported a giant stone with 13 cm of length and 90 g of weight.[@b13-imcrj-12-043]

Most of these giant stones were distal ureteral calculi. This may be due to their role in distal ureteral obstruction, which is a factor that increases the diameter of the stone.[@b14-imcrj-12-043] The majority of small stones with relatively mild hydronephrosis (HDN) can be managed with acetaminophen.[@b15-imcrj-12-043] However, according to the size and location of the stones, about 20% of the stones require surgical operation.[@b16-imcrj-12-043] There are various techniques in the management of ureteral stones, including extracorporeal shock wave lithotripsy (ESWL), open surgery, medical expulsive therapy (MET), ureteroscopy (URS), laparoscopy (LAP), and PCNL.[@b17-imcrj-12-043] Drainage with an internal ureteral stent is also common due to its positive effects on morbidity.[@b18-imcrj-12-043] In this regard, we introduced the combination of open and endoscopic techniques for treatment of the patient. Nowadays, ESWL and PCNL are the two most commonly performed treatments since they are minimally invasive surgical methods that significantly decrease the morbidity of stone removal.[@b19-imcrj-12-043] In these techniques, success is determined by fragmentation rates and the size of the remaining stone fragments.[@b20-imcrj-12-043]

In the diagnosis of ureteral stones, the clinical diagnosis should be supported by an appropriate imaging procedure. Computed tomography (CT) is now the first line imaging technique to confirm the diagnosis of a urinary stone. In addition, the KUB study is an X-ray procedure that assesses the organs of the urinary system. It can also identify kidney stones and certain types of gallstones.[@b21-imcrj-12-043]
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